Specific polyclonal and monoclonal antibody prevents paraquat accumulation into rat lung slices.
Sheep polyclonal and mouse monoclonal antibodies have been produced that bind to the bipyridyl herbicide, paraquat. The binding capacities and affinities of the various antibody solutions (serum, ascites, purified tissue culture supernatant) to paraquat were determined using a radioimmunoassay. All antibody solutions bound paraquat with high affinity (Ka = 10(9)-10(10) l/mol). The sheep polyclonal antisera, the mouse ascites fluid, and the purified culture supernatant had mean binding capacities of 8, 1 and 22 micrograms paraquat/ml respectively. All the antibody preparations were able to prevent the in vitro accumulation of paraquat into rat lung tissue. The amount of antibody to achieve this was dependent upon the binding capacity of the antibody solution, i.e. when the binding capacity of the antibody was equal to the amount of paraquat present in the incubation medium a total blockade of uptake was achieved. When antibody was added to lung tissue that had been accumulating paraquat for 1 hr, the inhibition of uptake was immediate and was complete for at least 2 hr. Both the radioimmunoassay and lung slice experiments indicate that an equivalent of 1 mg of IgG is required to bind 2.5 micrograms of paraquat ion. Preincubation of lung tissue with antibody did not affect the subsequent accumulation of paraquat, nor did it result in a detectable degree of intracellular neutralisation of paraquat as measured by paraquat's ability to stimulate the pentose phosphate pathway. The rate of efflux of paraquat from lung slices prepared from rats dosed intravenously with paraquat was not increased by the presence of antibody in the incubation medium. In conclusion, neutralising antibodies to paraquat have been produced. They bind to paraquat in solution with high affinity and render the paraquat unavailable for its in vitro accumulation into lung cells.